Triacylglyceride measurement in small quantities of homogenised insect tissue: comparisons and caveats.
Triacylglycerides (TAGs) are the most important stored energy reserve in eukaryotes and are regularly measured in insects. Quantitative analysis of TAGs is complicated by their diversity of structure, and there are concerns with the quantitative accuracy of commonly used analytical methods. We used thin layer chromatography coupled to a flame ionisation detector (TLC-FID), an accurate method that is not sensitive to saturation or chain length of fatty acids, to quantify TAG content in small amounts of insect tissue, and used it to validate three high-throughput lipid assays (gravimetric, vanillin, and enzymatic). The performance of gravimetric assays depended on the solvent used. Folch reagent (chloroform: methanol 2:1 v/v) was a good index of TAG content, but overestimated lipid content due to the extraction of structural lipid and non-lipid components. Diethyl ether produced reasonable quantitative measurements but lacked precision and could not produce a repeatable rank-order of samples. The vanillin assay was accurate both as a quantitative method and as an index, preferably with a standard of mixed fatty acid composition. The enzymatic assay did not accurately or precisely quantify TAGs under our assay conditions. We conclude that the vanillin assay is suitable as a high-throughput method for quantifying TAG providing fatty acid composition does not change among treatment groups. However, if samples contain significant quantities of di- or mono-acylglycerides, or the fatty acid composition differs across treatment groups, TLC-FID is recommended.